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More than 2400 correctional workers in the United States
required medical attention in 1999 following assaults by
inmates, often with unconventional ‘‘homemade’’ weapons.
Little information is available about these weapons. The
authors surveyed 101 state prisons for a 12 month period
within 2002–03, and 70 responded. A total of 1326
weapons were either confiscated (1086) or used to injure
inmates (203) or staff (37). Staff were most often attacked
with clubs. The prison store was the most common source of
materials used to make confiscated weapons. Issued items
were the most common source of materials used to make
weapons to injure staff. The injury rate for staff was 1.0/
1000 workers per year. The annual cost of injuries for time
lost and medical care for staff was estimated at $1,125,000
in these 70 prisons. Results identify materials that should be
redesigned to prevent modifications to make weapons.
Prison stores and issued items deserve special attention.

C
ontact with violent inmates creates hazards in the
correction officer’s workplace that are rare for other
professions. More than 2400 correctional workers in the

United States required medical attention in 1999 following
assaults by inmates,1 often with unconventional ‘‘home-
made’’ weapons.

Items that appear innocuous have been converted into
weapons that maimed and killed correction officers.
Examples include padlocks, toothbrushes, disposable razors,
metal from ventilators, batteries, and even paper hardened
with toothpaste and sharpened. These items come from the
prison store, prison industries, and visitors, or have been
salvaged from prison facilities and modified into daggers,
shanks (homemade knives), darts, and saps (see fig 1).2

In the mid-1990s, a survey was conducted of facilities in
the southern US to explore the problem of inmates making
weapons from prescribed medical devices such as knee
braces. Thirty four percent responded that medical devices
had been ‘‘used or altered in a criminal manner’’.3

The objectives of the present study were to (1) describe the
weapons confiscated or used in attacks, (2) determine the
incidence of injuries from attacks on correctional staff, and
(3) determine the resulting cost and time lost due to these
injuries. The results of this study identify materials and
objects that should be redesigned to prevent modification to
inflict injury. This problem is not likely to be unique to the
US—violent inmates in any country can create hazards in the
form of homemade weapons. It is important to recognize the
problem of inmate-made weapons and to decrease the source
materials for these weapons.

METHODS
We conducted a survey of medium and maximum security
state prison facilities across the country for a 12 month

period within 2002–03. All 50 states were invited to
participate and 13 states agreed to. There were 187 prisons
in these 13 states, from which a random sample of 101
facilities was selected.

A survey form was developed that requested facility
information regarding number of employees and inmates.
The survey form also requested descriptive information about
the weapons that were confiscated or used in assaults, which
included what the weapon was made from and the source of
this material. Time lost from work and hospitalization was
recorded for injured correctional staff.

We contacted the warden at each facility and worked with
the person he/she specified. This designated person com-
pleted the survey form based upon information in the prison
incident reports. These reports were usually hard copy reports
at each facility.

To estimate lost workdays and costs of staff injuries,
weights were based on sampling fraction of prison facilities
by security level for each state. Lost wages were calculated by
multiplying the weighted number of lost workdays by the
mean daily wages for ‘‘correctional officers and jailers’’ of
each state based on the 2002 Bureau of Labor Statistics. If a
state estimate was not available, the US average salary for
this occupation was used.

The weighted number of hospitalized and non-hospitalized
injuries for correctional staff was multiplied by a published
figure for the average cost of a hospital admission and doctor/
clinic visit.4 We assumed that all non-hospitalized injuries
were doctor/clinic visits.

The Johns Hopkins University, Bloomberg School of Public
Health, Committee on Human Research approved the study
protocol.

RESULTS
Of the 101 prisons surveyed, 70 responded. All provided data
on weapons used in attacks. One state (with 16 sampled

Abbreviation: JHU/APL, Applied Physics Laboratory at Johns Hopkins
University.

Figure 1 Hairbrush modified into a stabbing device.
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facilities) did not provide information on confiscated
weapons but its data on attacks and injuries were included
in analyses.

The injury rate for correctional staff was 1.0/1000 workers
(table 1). Prisons having both maximum and medium
security levels (‘‘mixed security’’) had the highest injury
rates for both staff and inmates. Four of the 10 participating
states said they had no staff injuries, but were included in the
denominators for rates.

A total of 1326 weapons were either confiscated (1086) or
used to injure inmates (203) or staff (37) (table 2). The
weapons most commonly confiscated were shanks (home-
made knives), daggers, and razors. The weapons most
commonly used to injure inmates were shanks, clubs, and
saps (for example, padlocks in socks). The weapons most
commonly used to injure staff were clubs, daggers, and
razors. ‘‘Clubs’’ included unmodified objects such as pitchers,
hot pots, and broom handles.

Weapons that were confiscated or used to injure inmates
were most commonly made from miscellaneous metal,
razors, and padlocks (table 3). Weapons made from brooms,
dustpans, and razors were used to inflict the most injuries on
staff.

The most common source of materials for weapons that
were confiscated or used to injure inmates was the prison
store (table 4). Staff supplies as well as items issued by the
prison, such as toothbrushes, were the most common source
of weapons that injured staff.

During the 12 month survey period, an estimated 2531
workdays were lost at these facilities due to staff injuries. The
estimated cost of lost wages was $403,900. A conservative
estimate of associated medical costs for staff injuries is
$721,400. Lost wages and medical costs of staff injuries from
weapons used by inmates in these 70 prisons amounted to
$1,125,300.

DISCUSSION
Confiscated weapons were usually cutting or piercing
instruments (83%, razors, shanks, and daggers). Most
weapons used in attacks on staff were blunt objects that
could be classified as weapons of opportunity (for example,
broom handle, pitcher). One reason for the difference in
weapons confiscated versus those used in attacks is that
weapons of opportunity are not considered weapons until
they are used to injure. In addition, weapons that were
confiscated could have been made just for defense or
intimidation purposes and not intended for use in an attack.

The annual injury rate of injury to staff from inmate-made
weapons was 1.0/1000 staff. The overall annual non-fatal
injury rate for workers in the US is 54/1000 full time
workers.5 Our injury rate is not comparable because it reflects
only those injuries workers received as a result of an assault
using a weapon and does not include injuries from all
assaults or other work related injuries such as those related to
falls. Therefore, this injury rate is not an overall estimate of
non-fatal injury.

The cost estimate is conservative and does not include non-
monetary losses such as pain, family dislocation, and changes
in the quality of life. In addition to staff injuries, the 203
injured inmates incurred costs for medical care plus staff
time to accompany them to outside medical facilities.

Previous studies of violence among prison populations
recommended that eating utensils, prison industry tools, and
office devices be redesigned because of their frequent use in
acts of violence.6 In conjunction with our study, the Applied
Physics Laboratory at Johns Hopkins University (JHU/APL) is
studying materials and mechanical design changes focusing
on prison store items most commonly used for weapons, such

Table 1 Injury rates per worker population with 95%
confidence intervals

Security level
Total staff
population

Injuries
(n)

Rates of staff
injury per
1000 staff 95% CI

Medium security 13 986 7 0.5 0.13–0.87
Maximum security 12 690 7 0.6 0.14–0.96
Mixed security* 11 511 23 2.0 1.18–2.81
Total 38 187 37 1.0 0.66–1.28

*Mixed security prisons had both maximum and medium security units.

Table 2 Weapons confiscated and used to injure
inmates or staff

Weapon

Confiscated
Injured
inmates Injured staff

n % n % n %

Shank 364 34 62 31 3 8
Dagger 292 27 16 8 4 11
Razor 242 22 23 11 4 11
Sap* 99 9 34 17 1 3
Club 73 7 43 21 20 54
Hot substance 3 0 13 6 1 3
Other 13 1 2 1 3 8
Unknown 0 0 10 5 1 3
Total 1086 100 203 100 37 100

*A sap has a heavy weight at the end of a flexible handle, for example, a
padlock in a sock.

Table 3 Materials from which weapons were made

Confiscated Injured inmates Injured staff

Weapon n % Weapon n % Weapon n %

Misc metal* 420 39 Misc metal 35 17 Broom or
dustpan

15 41

Razor 242 22 Lock 33 16 Razor 4 11
Lock 84 8 Razor 23 11 Misc metal 3 8
Misc wood 56 5 Hot liquid 13 6 Brush 3 8
Misc wire/rack 45 4 Hot pot 7 3 Pen, pencil 2 5
Misc plastic 29 3 Broom handle 6 3
Other 181 17 Other 55 27 Other 7 19
Unknown� 29 3 Unknown 31 15 Unknown 3 8
Total 1086 100 Total 203 100 Total 37 100

*For example, metal separated from ceiling vent or fence.
�In many instances, the material could not be determined, for example, because the record merely said ‘‘shank’’. In
some cases, injuries occurred in melees and the weapon was unknown.
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as disposable razors and toothbrushes. JHU/APL has
designed a modified razor blade that retains its form during
its intended shaving use, but breaks into tiny pieces if
someone tries to disassemble the razor.7

Razors and toothbrushes are typically fabricated from
thermoplastic polymers that can be re-formed using heat to
soften the polymer. JHU/APL has shown that standard
polymers can be replaced by thermosetting polymers that
are semi-flexible or resilient when cured and cannot be
melted and re-formed. Once fabricated, they retain their
shape until they are destroyed, for example by attempts to re-
shape them. The flexible material cannot be sharpened by
abrading it, thus limiting inmates’ uses of the material.

Similar materials and design principles can be applied to
eating utensils, kitchen tools, and possibly medical items that
inmates have access to. In addition, some of the items used as
weapons of opportunity, such as broom handles, could be
redesigned to minimize their usefulness as weapons.

Limitations
All states were asked to participate, but only 13 states wished
to do so. Since states were self-selected rather than
randomized, these findings cannot be generalized to the rest
of the country. The states and facilities that participated in
the survey may be very different from those that did not.
However, this cross sectional survey does provide useful
information in the type of weapons used and sources of
weapon making material that can be modified.

Weapons data, although recorded, were not originally
documented by the correctional facilities for the study
purpose. Across facilities, there may be different weapon
confiscation policies, so there may be more weapons than
those actually confiscated or recorded. Facilities may also
have different procedures once weapons are confiscated. Any
burdensome paperwork provides incentive not to document
each weapon confiscated.

Recommendations
The following recommendations were developed based on
these survey results. A centralized reporting system and
consistent reporting policies for confiscated weapons and
weapon related injuries in prisons should be established to
identify the most serious threats. In 1988, the National
Academy of Sciences assessed violence in the US. One
recommendation called for the establishment of an injury
surveillance system in prisons to collect information on
violent events and help direct risk factor research leading to
interventions.8 Such a surveillance system should include
information on weapons confiscated or used in attacks.

Facilities should seek to reduce staff injuries and the risk of
inmate-on-inmate violence. State and federal governments
must provide the funding to ensure that both inmates and
correctional staff are secure.9 Anecdotal evidence suggests
that many confiscated weapons are for defensive purposes.
Policies altering interaction among inmates and staff
members’ response to fights, as well as environmental
measures such as eliminating blind spots and private
showers, may reduce injury rates.10 11

Our results provide guidance for identifying materials that
should be eliminated or redesigned to prevent modification
into weapons. The materials research at JHU/APL is promis-
ing. Prison store items such as razors and padlocks deserve
special attention because prisons control their availability.
Prisons are controlled environments and therefore can reduce
the sources of materials for weapons.

ACKNOWLEDGEMENTS
The authors would like to thank all of the correctional staff that
participated in the survey and the consultation group with whom we
met throughout the study period. We would also like to acknowledge
Gwen Bergen and Janani Venkateswaran for their assistance in data
entry, cleaning, and coding. The Applied Physics Lab staff members
who assisted in this project include Emily Ward and Jack Roberts and
the technical support staff from JHU/APL includes Steve Main,
Antonio Munoz, Gary Peck, and Bob Wright.

Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .

J M Lincoln, L-H Chen, J S Mair, S P Baker, Center for Injury Research
and Policy, Johns Hopkins Bloomberg School of Public Health, Baltimore,
MD, USA
P J Biermann, Johns Hopkins University, Applied Physics Lab, Laurel,
MD, USA

This research was funded under grant #2002-IJ-CX-K017 from the
Department of Justice to the Johns Hopkins University Applied Physics
Laboratory and in part by the Centers for Disease Control and
Prevention, Center for Injury Prevention, and Control Grant
#CCR302486.

Competing interests: none.

Correspondence to: Dr J Lincoln, Center for Injury Research and Policy,
624 N Broadway, Baltimore, MD 21205, USA; jlincoln@jhsph.edu

Accepted 29 March 2006

REFERENCES
1 New Jersey State of Policeman’s Benevolent Association. Available at

http://www.njspba.com/corrections_officers_statistics.htm (accessed June
2003).

2 Hunter ME, Love CC. Types of weapons and patterns of use in a forensic
hospital. Hosp Community Psychiatry 1993;44:1082–5.

Table 4 Source of materials for weapons confiscated and used to injure inmates and staff

Confiscated weapons Weapons used to injure inmates Weapons used to injure staff

Source n % Source n % Source n %

Prison store 277 26 Prison store 60 30 Issued 4 11
Kitchen 108 10 Issued 15 7 Staff supplies 4 11
Housing area/
cell

43 4 Offender 6 3 Prison store 2 5

Maintenance 35 3 Maintenance 6 3 Maintenance 1 3
Office 21 2 Housing area/cell 5 2 Housing area/cell 1 3
Issued 19 2 Dining Hall 5 2 Storeroom 1 3
Offender 19 2 Fence 4 2 Cleaning supplies 1 3

Yard 4 2 Offender 1 3
Other 141 13 Other 19 9
Unknown 423 39 Unknown 79 39 Unknown 22 59
Total 1086 100 Total 203 100 Total 37 100

Inmate-made weapons in prison facilities 197

www.injuryprevention.com



3 Hayden JW, Laney C, Kellermann AL. Medical devices made into weapons by
inmates: an unrecognized risk. Ann Emerg Med 1995;26:739–42.

4 Lawrence BA, Miller TR, Jensen AF, et al. Estimating the costs of non-fatal
consumer product injuries in the United States. Inj Control Saf Promot
2000;7:97–113.

5 National Institute for Occupational Safety and Health. Worker Health
Chartbook 2004. US Department of Health and Human Services, Cincinnati,
OH. DHHS (NIOSH) publication #2004-146, p78.

6 Bragg WD, Hoover EL, Turner EA, et al. Profile of trauma due to violence in a
statewide prison population. South Med J 1992;85:365–9.

7 Biermann PJ. Improving correctional officer safety: reducing inmate weapons.
Corrections Today, Vol 68, No 1, Feb, 2006.

8 National Research Council. Understanding and preventing violence. In: Reiss A,
Roth J, eds. Washington, DC: National Academy Press, 1993;336:152–5.

9 Harrison PM, Beck AJ. Inmates in 2002. US Department of Justice, Bureau of
Justice Statistics Bulletin, July 2003, NCJ 200248.

10 Dietz PE, Rada RT. Battery incidents and batterers in a maximum security
hospital. Arch Gen Psychiatry 1982;39:31–4.

11 Mair JS, Mair M. Violence prevention and control through environmental
measures. Annu Rev Public Health 2003;24:209–24.

Clinical Evidence—Call for contributors

Clinical Evidence is a regularly updated evidence-based journal available worldwide both as
a paper version and on the internet. Clinical Evidence needs to recruit a number of new
contributors. Contributors are healthcare professionals or epidemiologists with experience in
evidence-based medicine and the ability to write in a concise and structured way.
Areas for which we are currently seeking contributors:

N Pregnancy and childbirth

N Endocrine disorders

N Palliative care

N Tropical diseases

We are also looking for contributors for existing topics. For full details on what these topics
are please visit www.clinicalevidence.com/ceweb/contribute/index.jsp
However, we are always looking for others, so do not let this list discourage you.
Being a contributor involves:

N Selecting from a validated, screened search (performed by in-house Information
Specialists) epidemiologically sound studies for inclusion.

N Documenting your decisions about which studies to include on an inclusion and exclusion
form, which we keep on file.

N Writing the text to a highly structured template (about 1500-3000 words), using evidence
from the final studies chosen, within 8-10 weeks of receiving the literature search.

N Working with Clinical Evidence editors to ensure that the final text meets epidemiological
and style standards.

N Updating the text every 12 months using any new, sound evidence that becomes available.
The Clinical Evidence in-house team will conduct the searches for contributors; your task is
simply to filter out high quality studies and incorporate them in the existing text.

If you would like to become a contributor for Clinical Evidence or require more information
about what this involves please send your contact details and a copy of your CV, clearly
stating the clinical area you are interested in, to CECommissioning@bmjgroup.com.

Call for peer reviewers

Clinical Evidence also needs to recruit a number of new peer reviewers specifically with an
interest in the clinical areas stated above, and also others related to general practice. Peer
reviewers are healthcare professionals or epidemiologists with experience in evidence-based
medicine. As a peer reviewer you would be asked for your views on the clinical relevance,
validity, and accessibility of specific topics within the journal, and their usefulness to the
intended audience (international generalists and healthcare professionals, possibly with
limited statistical knowledge). Topics are usually 1500-3000 words in length and we would
ask you to review between 2-5 topics per year. The peer review process takes place
throughout the year, and out turnaround time for each review is ideally 10-14 days.
If you are interested in becoming a peer reviewer for Clinical Evidence, please complete the
peer review questionnaire at www.clinicalevidence.com/ceweb/contribute/peerreviewer.jsp
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